Background Although guidelines have been published for the treatment of chronic constipation, little is known about the actual treatment strategies, the definitions of drug efficacy, the parameters for drug selection, and the conceived limitations of the available treatments. The purpose of this study was to address these issues by comparing treatment strategies among gastroenterology specialists (GIs) and general practitioners (GPs).
Introduction
Chronic constipation (CC) is a common complaint that affects up to 15% of the general western population [1] [2] [3] . The symptoms consistent with CC are variable, including straining, hard stools, a sensation of incomplete evacuation, a sense of anorectal obstruction, manual maneuvers to facilitate defecation, and <3 spontaneous bowel movements per week [4] . CC causes significant reduction in the quality of life, as well as substantial economical expenses [5, 6] . General practitioners (GPs) are the main providers of medical management for chronic constipation in adults; in a survey conducted in the USA, only 14-18% of patients diagnosed with CC were evaluated by gastroenterology specialists (GIs) [7] .
Most cases of CC are idiopathic, requiring treatment for symptom alleviation. The potential treatment possibilities for CC are many, including non-pharmaceutical approaches, such as changes in life habits or exercise [8] , and pharmaceutical therapy consisting of fiber [9] , osmotic laxatives such as polyethylene glycol [10] , secretory laxatives (e.g., biascodyl [11] , prokinetic medications (e.g., prucalopride [12] and secretagogues (e.g., lubiprostone) [13] . Although fiber and osmotic laxatives can usually be acquired without prescription, other types of medication can be prescribed only by physicians.
Although the possible treatment options for CC are abundant, effective treatment of CC remains challenging for both GPs and GIs. Poor correlation between symptoms and the underlying pathophysiology, the variety of symptoms regarded as CC and the heterogeneity of the patient population may explain the difficulty in tailoring the right treatment strategy for the individual patient. In the last years, a few national societies have released recommendations for the evaluation and treatment of CC [14] [15] [16] . However, in a recent study performed in five European countries, GPs still tended to diagnose CC by Department of a Gastroenterology, Chaim Sheba Medical Center, Tel Hashomer (Dan Carter, Eytan Bardan); Department of exclusion, whereas GI experts were more likely to diagnose CC on the basis of clinical judgment [17] . Furthermore, common approaches to the evaluation and treatment of CC among GIs and GPs had not been well defined and there were still unmet needs for an effective treatment of constipation.
Therefore, the aims of the current study were to evaluate the strategies and goals for the treatment of CC among GPs and GIs, and to examine the conceived limitations of the available treatment options.
Materials and methods
An internet questionnaire survey was conducted during January and February 2016 with the assistance of an internet research company (Tovanot, Inc., Kefar Saba, Israel), randomly targeting GIs and GPs. To qualify for the survey, GIs had to be board certified and GPs had to have been in practice for at least three years. A cover letter accompanying the questionnaire explained the purposes of the study.
The first part of the questionnaire covered the demographic and clinical characteristics, namely, age and sex of CC patients, the number of CC patients examined in a week, patients' main complaints and the major causes for referral for further GI consultations. The second part consisted of a structured questionnaire covering the central parameters for drug selection, the main goals of drug treatment, the definition of treatment efficacy, the perceived limitations of the available treatment, and questions regarding the treatment strategies and drug selection for CC.
Statistical analysis
A comparison of the responses of the GPs and GIs was conducted using SPSS for Windows (16.0; SSS Inc, Chicago, IL. USA). The chi-square or Fisher's exact tests were used for comparisons of dichotomous variables. A P-value <0.05 was reported as significant. All results are expressed as mean ± standard deviation.
Results
Forty GIs and 132 GPs agreed to participate in the study and completed the internet survey. The maximal sample error (95% confidence level) was ±13.4% and ±8.8% among GIs and GPs, respectively. Both GIs and GPs evaluated an average of 11 patients with CC per week. Female patients were more commonly evaluated by both groups. GPs tended to treat older patients than GIs. Table 1 summarizes the main patient characteristics.
Thirty percent of the patients examined by the GPs were referred for further GI consultation. The main causes for referral were the presence of positive warning signs for significant gastrointestinal pathology, and the failure of therapy. Fig. 1 summarizes the major causes for referral for GI consultation.
The selection of drug treatment for CC differed between GIs and GPs. Table 2 summarizes the drug selection for CC by GPs and GIs. All GIs recommended osmotic laxatives as the first drug choice for CC, in comparison to only 70% of the GPs (P<0.001). Among GIs, polyethylene glycol (PEG) was the most common drug of choice, selected by 73% of all GIs, followed by lactulose (13%). In case of failure of the first line of therapy, 53% of the GIs recommended secretory laxatives (mostly bisacodyl and senna), 25% added fiber, 14% changed to another type of osmotic laxative and 8% prescribed prucalopride. The third line of treatment among GIs consisted mainly of prucalopride (23%), bisacodyl (20%), paraffin oil (10%), fleet enemas (16%) and GoLYTELY® (PEG-3350 and electrolytes) (8%). GPs chose PEG as first line of treatment in 41% of cases, lactulose in 29%, bisacodyl in 13% and fiber in 10%. The second line of treatment among GPs included secretory laxatives (32%, mostly bisacodyl and senna), osmotic laxatives (31%, mainly lactulose), and fiber supplementations (13%). The drug choices for the third line of treatment were similar to the previous drug selection; secretory laxative were the most abundantly prescribed drugs (34%), followed by osmotic laxatives in 16% of cases (mostly lactulose), glycerin suppositories in 11%, fleet enema in 10%, paraffin oil in 6%. and prucalopride in 6%.
Among GIs, the most significant parameters for drug selection included an established high safety profile (43%), symptom improvement (30%), and extensive clinical experience using the drug (20%). Among GPs, the most noteworthy factors were symptom improvement (26%), a high safety profile (25%), and rapid onset of bowel movement (22%) (Fig. 2) .
The definition of drug efficacy differed slightly between GIs and GPs. Among GIs, the most significant parameters were symptom improvement (68%) and the request for represcription of the same drug (25%). Among GPs, symptom improvement was also the most significant parameter (50%), followed by rapid onset of bowel movement (Fig. 3) .
The main conceived limitations of drug therapy for CC among GIs and GPs included unwanted side effects of the drug (53% and 48%, respectively) and, in the case of treatment with novel drugs, a lack of clinical experience using the drug (47% and 24%, respectively) (Fig. 4) .
Discussion
This survey revealed interesting findings that require addressing in the future for a potential improvement in the medical treatment of CC. We found significant differences in the choice of drug treatment for CC among GIs and GPs, especially for the more resistant cases, as well as major alterations in the perception of drug efficiency.
GIs and GPs treated a similar number of patients with CC. Female patients consisted of the majority of patients evaluated for CC. This finding is in agreement with previous reports [18] . A third of the patients were referred for further evaluation by GIs, usually due to positive warning signs and the failure to achieve treatment goals. Similar results were published in a survey of the management of chronic constipation by Italian GPs [19] .
We found significant difference in the drug choice for CC between GIs and GPs. GIs tended to treat CC patients with systematic approach starting with osmotic laxatives, moving further to secretory laxatives, and in the case of resistant CC, prescribing prucalopride as the third line of treatment. This approach is in agreement with previous published guidelines [14, 15] that found it more effective. The fact that fiber was usually not prescribed could be related to the abundance of dietary fiber consumption from vegetables and fruits in the Israeli diet. On the other hand, the treatment strategy of the GPs toward CC was more heterogeneous, with prescription of osmotic and secretory laxatives as well as fiber as the first and second lines of therapy. Moreover, we found a gap in the ability to select efficient treatment for more resistant cases. These findings were addressed lately by publication of national guidelines toward the evaluation and treatment of CC for GPs and GIs [20] . We intend to revise the effectiveness of our guidelines in the next few years. A previous initiative for supporting primary care physicians by providing the primary care providers with education, decision-making support tools, and pre-referral management recommendations resulted in better treatment outcomes in the primary setting [21] . Interestingly, the perceived definition of drug efficacy for CC treatment was primarily related to the clinical benefit of the drugs, mainly symptom improvement, rapid onset of bowel movement and wish for re-prescription of the same drug both in GIs and GPs. However, the major parameters for the actual drug selection were primarily related to drug safety among GIs (drug safety and clinical experience), and, on the other hand, related to the clinical outcome among GPs (symptom improvement and rapid onset of bowel movement). These results may relate to the fact that GIs tend to prescribe newer medications, especially in case of failure of more "conservative treatment" with osmotic and secretory laxatives, extending the horizon of drug therapy for CC on one hand, but also increasing the chances for unwanted side effects with treatment options that might be considered to be less clinically practiced. The recent development of an extended range of new drugs for CC with which the GIs may be less familiar on one side, and the fact that CC is a benign condition necessitating treatment that is directed mainly towards symptom improvement on the other side, may also add to the reported requirement of established high safety profile of drug treatment for CC. This conclusion may also clarify the reasons for selecting unwanted side effects of the drugs and lack of clinical experience as the main conceived limitations of drug therapy for CC.
Our study has obvious limitations. The main limitation of the study is the possibility of a recall bias, typical for survey type studies. 
Summary Box
What is already known:
• Chronic constipation (CC) affects 15% of the general western population • The symptoms consistent with CC include straining, hard stools, sensation of incomplete evacuation, a sense of anorectal obstruction, manual maneuvers to facilitate defecation, and <3 spontaneous bowel movements per week • The potential pharmaceutical treatment possibilities for CC include fiber, osmotic laxative, secretory laxatives, prokinetic medications, and secretagogues
What the new findings are:
• The selection of drug treatment for CC differed between GIs and GPs • The most significant parameters for drug selection among GIs included high safety profile, symptom improvement, and a clinical experience using the drug. Among GPs, the most noteworthy factors were symptom improvement, high safety profile, and rapid onset of bowel movement • The main conceived limitations of drug therapy for CC among GIs and GPs included unwanted side effects of the drug, and a lack of clinical experience in the case of treatment with novel drugs
In conclusion, our results imply the need for better education of primary providers for efficient treatment of CC, as well as the need for a simple algorithm for the treatment of CC. Another important conclusion is the need for more large real-life population-based studies for the determination of the efficacy and safety of the emerging new drugs for CC.
